Electronic Engineers' Selection Guide to 

Dow Corning® RTV encapsulants 






Color Coding . . . Dow Corning 3110 RTV encapsulant can be 
readily color coded by mixing pigments into the base material. 


Deep Section Cure . . . Dow Corning 3110, 3118, and 3120 
RTV encapsulants have been specially compounded to assure 
curing in deep sections without exotherm. Dow Corning 3118 
RTV encapsulant is also reversion resistant. 
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Dow Coming RTV encapsulants are room tempera- 
ture vulcanizing, pourable silicone rubber compounds 
designed especially for use in electronic applications. 
They assure reliability by providing environmental 
protection and are intended primarily for the potting, 
encapsulating and embedding of electronic circuits 
and components. They are used for flexible mold 
making as well. Other uses include coating of printed 
circuit-boards and precoating of assemblies prior to 
embedment in rigid compounds. 


Six new encapsulants of varying viscosities and char- 
acteristics have been developed by Dow Corning to 
provide for the selection of the material best suited 
to your electronic application or processing require- 
ments. Each of the six encapsulants is applied after 
blending with its catalyst. They cure without heat 
to form a resilient rubber embedment that protects 
delicate components. 


These six encapsulants offer a wide selection in char- 
acteristics for specific applications. 


1. DOW CORNING® 3110 RTV Encapsulant; a low 
viscosity, deep section curing compound that can 
be color coded. 


2. DOW CORNING® 3114 RTV Encapsulant; a low 
viscosity, general purpose compound. 


3. DOW CORNING® 3116 RTV Encapsulant; a me- 
dium viscosity, general purpose compound. 


4. DOW CORNING® 3117 RTV Encapsulant; a me- 
dium viscosity, fast curing (10 minutes) compound. 


5. DOW CORNING® 3118 RTV Encapsulant; a me- 
dium viscosity, deep section curing reversion re- 
sistant compound. 


6. DOW CORNING® 3120 RTV Encapsulant; a me- 
dium viscosity, deep section curing, high strength 
(650 psi tensile) compound. 


Applied as a fluid each of those encapsulants flows 
readily into place, then cures to form a tough, re- 
silient solid. Each of these six encapsulants is applied 
after blending with its catalyst. After proper curing, 
all of these encapsulants: 


. . . remain rubbery from below “65 C to 250 C ( — 85 
to 482 F) 

. . . have excellent dielectric properties 


. . . have good heat transfer properties compared to 
other dielectrics. 



. . for electronic packaging, component protection 



Additional advantages of Dow Corning encapsulants 
when used for electronic packaging include: 

1. easy-to-use — base material and curing agents are 
free-flowing, easy to mix ... no pre-heating is 
required. 

2. conveniently packaged — appropriate catalyst is sup- 
plied with each shipment of base material. 

3. cure without heat — no ovens or similar processing 
equipment is needed. 

4. no exotherm heat during cure — can be used with 
heat-sensitive components such as germanium tran- 
sistors, in high density packaging, etc. 

5. low shrinkage during cure-— no internal stresses are 
developed . . . will not crush or derange memory 
planes or similar sensitive devices. 



6. environmental protection — cures to form a rubbery 
jacket which effectively protects components and 
assemblies from dust, moisture, oxidation, weather- 
ing, corrosive atmosphere. 

7. good damping qualities — absorb mechanical shock 
and vibration. 


8. easy repairability — for access to make circuit repair, 
slit or cut away the compound, make repair and 
reseal with fresh encapsulant. 

COLOR CODING 

Dow Corning 3110 RTV encapsulant can be readily 
color coded by mixing in master batch pigments. 
These should be mixed into the base material in 
proper proportion just prior to adding catalyst. 
Fourteen different colors have been tested and found 
to have little or no effect on the properties of 
Dow Coming 3110 RTV encapsulant. 

PROCESSING TIME 

These six Dow Corning RTV encapsulants offer a 
wide selection of processing times. In addition, pot- 
life and set-up time for any given Dow Corning RTV 
encapsulant can be varied by adjusting catalyst 
concentration and/or the temperature at which the 
material is used. Pot-life of all Dow Corning en- 
capsulants can be extended by refrigeration. 



Dip Coating . . . Printed 
circuit boards and similar 
assemblies can be coated 
by dipping in the catalyzed 
compound. 


Mold Making . . . Molds made from Dow Corning RTV 
encapsulants retain their size and shape ... are easy 
and economical to make. Dow Corning 3120 RTV en- 
capsulant is generally preferred for its high strength. 


Typical Properties of Dow 
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Pot Life 77 F 

Hours 
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Deep Section Cure 
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Reversion Resistance 
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Corrosion Resistance 


MIL-S-23586 

PHYSICAL 

AND 

CHEMICAL 

Radiation Resistance 25 C 

Mega rad 

Cobalt 60 Source 

Water Absorption 

% 7 days 25 C 

ASTM D-570 

Temperature Range 

°c 


Thermal Conductivity 25-100 C 

Cal/cm 2 /°C/sec/cm 

Cenco-Fitch ^ * 

Thermal Shock 

10 cycles 

MIL-I-16923C 

Weight Loss 96 hrs/200C 

% 


Volume Expansion 25- 150 C 

cc/cc/°C 


Specific Heat 

cal/gm/C 


Brittle Point 

°C 

ASTM D-746 

MECHANICAL 

Tensile Strength 

psi 

1 

ASTM D-412 [ 
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Hardness-Durometer 

Shore A 

ASTM D-676 

Shrinkage, Linear 

% 3 days @ 77 F 
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Arc Resistance 

Seconds 

ASTM D-495 

Dielectric Constant @ 25 C 

10 2 cps 


ASTM D-150 j 

ELECTRICAL 

10 3 cps 



10 6 cps 



10 9 cps 



Dissipation Factor @ 25 C 

10 2 cps 


ASTM D-150 

10 3 cps 



10 6 cps 



10 9 cps 




Electric Strength Vi 6 " sample 

Volts/Ml L 

ASTM D- 149 


Volume Resistivity 500 V, dc 

ohm-cm 

ASTM D-257 | 


* Can be pigmented for color coding. 


Corning® brand RTV encapsulants 
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Dow Corning® brand RTV encapsulants, types 


3110 

3114 

3116 

3117 

3118 

3120 

White* 

Buff 

Tan 

Tan 

Buff 

Red 

12,500 

12,000 

50,000 

50,000 

30,000 

30,000 
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no 

no 

no 

yes 
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Good/Pass 

Good/Pass 

Good/Pass 

Fair 

Good/Pass 

Good/Pass 

100 

100 

100 

100 

100 

100 

0.4 

0.3 

0.4 

0.4 

0.3 

0.2 

^65 to 250 

-65 to 250 

-65 to 250 

-65 to 250 

-65 to 250 

-65 to 300 

5.0 x 10~ 4 

5.7 x 10 -4 

5.2 x 10~ 4 

5.2 xlO' 4 

5.2 x 10~ 4 

7.5 x 10“ 4 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

6 

6 

6.3 

6.3 

2.0 

5.7 

7.5 xlO" 4 

7.5 x 10" 4 

7.5 x 10~ 4 

7.5 xlO' 4 

7.8 x 10~ 4 

5.2 xlO' 4 

0.35 

0.34 

0.34 

0.34 

0.35 

0.32 

-75 

-75 

-75 

-75 

-75 

-75 

350 

400 

300 

300 

300 

650 

150 

140 

160 

160 

150 

100 

45 

40 

35 

43 

42 

65 

0.4 

0.5 

0.4 

0.4 

0.1 


90 



120 

90 

90 

120 

125 

3.00 

3.60 

3.00 

3.00 

3.50 

3.8 

3.00 

3.50 

3.00 

3.00 

3.4 

3.8 

2.9 

3.45 

2.9 

2.9 

3.3 

3.7 

2.89 

3.4 

2.89 

2.89 

3.2 

3.5 

0.015 

0.020 

0.015 

0.015 

0.020 

0.050 

0.010 

0.013 

0.010 

0.010 

0.010 

0.040 

0.005 

0.008 

0.005 

0.005 

0.003 

0.003 

zpK 0.006 

0.009 

0.006 

0.006 

0.005 

0.004 

600 

560 

600 

550 

525 

550 

1 x 10 14 

3x 10 14 

lx 10 14 

1 x 10 14 

3x 10 14 

5x 10 13 


t Dow Corning® brand 1200 or 1201 primer, as indicated. 




Select the Dow Corning® RTV encapsulant 


In potting with Dow Corning RTV encapsulants, 
the part or assembly to be packaged is placed in a 
form so that there is clearance at all points where 
sealing is necessary. The form may be made of 
paper, aluminum foil, metal or plastic. For a release 
agent, a 3% detergent solution (Tide, Wisk, etc.) in 
water is normally satisfactory. This release agent is 
applied to the form and allowed to dry. Dow Corning 
RTV encapsulant is then simply poured into the 
forms. For fast and complete filling, a low viscosity 
encapsulant, such as Dow Corning 3110 RTV en- 
capsulant, is recommended. 

In dip-coating or flow-coating of printed circuit boards 
and similar assemblies, select the viscosity grade 
that will give the desired coating thickness. To apply 
Dow Corning RTV encapsulants as conformal coat- 
ings, immerse parts in the catalyzed compound, 
withdraw them slowly and hang on a rack and allow 
to cure. Two dips in a low viscosity grade are sug- 
gested for optimum protection. 

Where maximum adhesion is desired, use the primer 
recommended in the table on the preceding pages. 
Allow the primer to air dry before potting. 

For assurance of a void-free potting or coating, 
vacuum impregnation at greater than 24 inches of 
Mercury is recommended to facilitate removal of air. 


DEEP SECTION CURE 

The catalyst systems for Dow Corning 3110, 3118, 
and 3120 RTV encapsulants have been specially 
compounded to assure curing in deep sections. These 
encapsulants are therefore recommended for most 
potting applications. 

RTV silicone rubbers utilizing metal catalysts, such 
as stannous octoate and dibutyl tin dilaurate, may 
depolymerize when heated in totally confined pottings. 
To minimize this effect, pottings should be given 
a graduated post cure completed with a final step of 
four hours at a temperature 25 °C above the maximum 
operating temperature of the electronic device. To 
eliminate the cause of depolymerization, Dow Corning 
3118 RTV encapsulant has a unique curing system. 
For assurance of stable performance in total confine- 
ment at elevated (high) temperatures, Dow Corning 
3118 RTV encapsulant is recommended. This en- 
capsulant does not require post cure to achieve 
stable performance. 

PREPARING FOR USE 

Dow Corning 3110, 3114, 3116, 3118, and 3120 RTV 
encapsulants all require a 4% catalyst addition to the 
base, or four parts curing agent by weight added to 
100 parts of base encapsulant. This is 18 grams, or 
four teaspoonfuls of catalyst per pound of base. 


POT-LIFE 


Dow Corning 3110, 

3114, 3116, and 3120 
RTV Encapsulants 

Temperature Pot-Life 

Dow Corning 3118 
RTV Encapsulant 

T emperature Pot-Life 

Dow Corning 3117 

RTV Encapsulant 

Pot-Life varies with catalyst concentration as follows : 

Grams Catalyst Pot-Life Tack Free Time 

per pound base (minutes at 77 F) (minutes at 77 F) 

100 F 1 to 2% hours 

100 F 20 minutes 

4.5 2 10 

77 F 1.5 to 4 hours 

77 F 1J4 hours 

2.3 10 30 

40 F 6 to 10 hours 

60 F 6 hours 

1 .6 30 90 

—30 F more than 

32 F 4 days 

0.6 60 180 

one week 

0 F more than 



one week 
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best for your processing needs/applications 


Dow Coming 3117 RTV encapsulant requires 0.5 
part of its catalyst to 100 parts base by weight to 
achieve 30 minutes setup time. This 2.3 grams or 
teaspoonful of catalyst per pound of base. Setup 
time for this encapsulant can be varied by catalyst 
concentration as indicated in the table under “Pot- 
life” below. 


STORAGE 

Dow Corning RTV encapsulants should be stored in 
closed containers. Depending upon the specific en- 
capsulant selected, shelf life is from six to twelve 
months when stored in a cooler area. In all cases, 
these encapsulants should be stored at temperatures 
below 100°F. 


Catalyst can be added to the base material in its 
shipping container, or the material can be mixed in 
a clean, dry container with clean, dry mixing equip- 
ment. Either hand mixing . . . with a wood or metal 
spatula ... or mechanical mixing is satisfactory. 
With either method, care should be taken not to 
whip large amounts of air into the mixture. To avoid 
porosity when Dow Corning 3118 RTV encapsulant 
is used, a vacuum deairing is required after addition 
of catalyst. 

ADJUSTING VISCOSITY 

In some cases it may be desirable to make Dow Corning 
RTV encapsulants more pourable. This can be ac- 
complished by adding Dow Corning® 200 electronic 
fluid, 20 centistokes viscosity, to the compound prior 
to catalyst addition. For the best physical properties 
and heat stability, select the Dow Corning RTV 
encapsulant with desired viscosity for the application 
method in preference to thinning. Refer to table 
comparing viscosity of various encapsulants. 

About 10% Dow Corning 200 electronic fluid greatly 
reduces the viscosity of the compound. The use of 
large amounts of fluid, however, lowers the physical 
properties of the cured encapsulant. Electrical prop- 
erties are not adversely affected, but heat stability 
may be impaired. 

AVAILABILITY 

Dow Corning RTV encapsulants are available from 
Authorized Dow Corning Electronic Material Dis- 
tributors in one, ten, and fifty pound containers. 
Catalyst is supplied with encapsulant and need not 
be ordered separately. Other products mentioned 
in this data sheet are available from the same sources. 


A Dow Corning RTV encapsulant that is kept beyond 
its suggested shelf life may still be usable. To test 
aging effects, mix a small portion of the Dow Corning 
RTV encapsulant with the correct portion of catalyst. 
If the material sets up in the usual time, it is still 
usable, and performance properties of the cured 
material will not have deteriorated. 
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Electrical properties given for room temperature in the table on 
the previous pages, are affected by elevated temperatures as 
indicated in these curves. 


Sylgard® 182 resin is a 
colorless, solventless sili- 
cone designed for trans- 
parent protection of 
electronic components 
and systems. 


Sylgard® 185 resin is an 
opaque, solventless sili- 
cone resin packaging ma- 
terial that assures circuit 
integrity in harsh environ- 
ments. 


Adhesive/sealant for 
bonding or sealing . . . 
Silastic® 732 RTV rubber 
is ready to use. Tack-free 
in one hour, solid rubber 
in 24, it insulates, resists 
corona. 


Dow Corning® 340 heat 
sink compound seals be- 
tween heat sink and di- 
odes, transistors, recti- 
fiers . . . helps dissipate 
heat faster for cooler, 
more efficient device 
operation. 


Printed in U.S. A. 




For more information or tech- 
nical assistance, write to the 
Electronics Products Division, 
Dow Corning Corporation, 
Midland, Michigan 48641 . . . 
or phone for the name of the 
Dow Corning technical repre- 
sentative in your area. 
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